Myocardial triglyceride turnover during reperfusion of isolated rat hearts subjected to a transient period of global ischemia.
Triglyceride turnover in reperfused/ischemic rat hearts was investigated. Hearts were initially perfused under aerobic conditions for a 1-h "pulse" perfusion with 1.2 mM [1-14C]palmitate to label the endogenous lipid pools, followed by a 30-min period of no-flow ischemia or a 10-min period of retrograde perfusion (control). Hearts were then reperfused under aerobic conditions with buffer containing 1.2 mM [9,10-3H]palmitate. All buffers contained 11 mM glucose and 500 microunits/ml insulin. Rates of endogenous triglyceride lipolysis and synthesis were measured during reperfusion, whereas rates of exogenous palmitate oxidation were measured both prior to ischemia and during reperfusion following ischemia. During reperfusion of ischemic hearts, a 20% increase in exogenous fatty acid oxidation rates was seen compared with pre-ischemic rates. Despite an initial burst of endogenous fatty acid oxidation, no acceleration of steady state endogenous triglyceride lipolysis was seen compared with their nonischemic hearts. In contrast, a significant increase in triglyceride synthesis was observed. Triglyceride turnover was also measured in a series of hearts reperfused following ischemia in the absence of exogenous fatty acids. A significant enhancement of functional recovery was seen compared with hearts reperfused with 1.2 mM palmitate. In addition, a significant increase in fatty acid oxidation from endogenous triglyceride lipolysis was observed. We conclude that the heart quickly recovers its ability to oxidize exogenous fatty acids during reperfusion and that although triglyceride lipolysis is not accelerated during reperfusion of ischemic hearts in the presence of 1.2 mM palmitate, a significant increase in triglyceride synthesis does occur.